I have been invited by Professor T. Haruyama to write a brief foreword to this special issue as a message to current and future researchers working at the interface between life sciences and electrochemistry.
This topic has become one of the larger and most important areas of science and technology. Many of us would be in agreement that electrochemistry lies at the heart of the way in which we, as humans, interface with technology, and indeed through technology to the world in general. So whilst broadly in "devices" charge moves in the solid state as electrons, it moves in the natural world as ions, and it is electrochemistry that provides this important link between theses two worlds. In this context, the interface between life sciences and electrochemistry is of huge and ever increasing significance.
As someone who has worked in the field of engineering for many years, it is interesting to reflect further upon this link. Historically, bioelectrochemistry was perhaps first recognised by Alessandro Volta, Professor of Physics at the University of Pavia, Italy who developed the so-called voltaic pile, a forerunner of the electric battery, and in whose honour the electrical unit known as the volt was named. In the late eighteenth century, he was working with frogs and observing the muscle twitch during their dissection. Whilst others such as Galvani thought that the muscle was detecting atmospheric electricity (such as lightening) it was Volta who realized that the two different metal objects holding the frog's leg might be the source of the muscular twitching activity. Over a period of several years he worked out that the wet muscle tissue conducted a current between the two different types of metals. Volta modified this effect to produce the first continuous flow of electric current and the voltaic pile.
I was lucky enough to be invited in 1999 to give a plenary talk at the International Society of Electrochemistry Meeting on bioelectrochemistry on the occasion of the 200 th anniversary of this invention at the University of Pavia. At that time, one focus of the celebrations was very much around the field of sensors. The ability to use electrochemistry to probe the wellness of the body, though the detection of metabolites such as glucose, has clearly transformed the lives of millions of people. What we were not aware of at the time was how the field of bioelectrochemical sensors would open a window onto life, through its ability to rapidly probe and sequence DNA (for example using the tiny CMOS circuits developed by Ion Torrent).
In Pavia, in 1999 there were however two parallel sessions, and in the other session Professor Andrew Hamnett gave a plenary lecture on fuel cells. There is now of course huge excitement in biofuel cells and the linkage between biological electron transfer and the creation of energy. I recently sat in on a lecture by a colleague of mine, Dr. Susan Rosser, who is developing such fuel cells to run on waste, to provide energy for remote communities in the Developing World. After the terrible events of the last year in Japan, and the repercussions that this has for nuclear power across the world, it is now becoming clearer that greener technologies based upon biofuel cells offer a route towards the sustainable development of human society and the energy economy.
As my research has developed over the last twenty years, I have found my work in sensors being drawn towards the Developing World. We now work on developing low cost sensors for infectious diseases such as sleeping sickness, malaria and tuberculosis. The challenges of this, in terms sensitivities are immense (to detect the trypanosome, the causative agent of sleeping sickness requires identifying one parasite amongst 100,000,000 blood cells). Equally important in the Developing World are the economic and infrastructural constraints. The delivery of healthcare in these poorest regions is not only concerned with drugs and diagnostic sensors but, equally with the generation of sustainable energy, leading to sanitation, clean water and better health. It is very pleasing to see that this special issue brings many of these underlying and indeed underpinning themes together ® sustainability, energy, healthcare and society.
Finally, on a personal note, in 1991, I was lucky enough to spent part of my research training in Tokyo, where I met many wonderful people including Professors Masuo Aizawa and Isao Karube. I developed a great fondness for Japan, the country, and its people and have returned to visit many times. It was with horror that we watched the events of March 11, 2011 following the Tōhoku earthquake. I wish Japan the very best for its recovery from this tragedy. The development of human society and the energy economy has never been more important.
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